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(57) The purpose of the present invention is to pro-
vide a fiber-reinforced-plastic producing device, a mov-
able stage, a shaped fabric producing method, and a
fiber-reinforced-plastic producing method, with which
when a fabric is bent in a resin transfer molding method,
wrinkles can be prevented from being formed in the vi-
cinity of the bent portion. The fiber-reinforced-plastic pro-
ducing device is provided with: a molding die (3) having
a first placement surface (3A) on which a fabric (20) is
placed, and a formation surface (3B) having a predeter-

mined angle with respect to the first placement surface
(3A); and a movable stage (11) having a second place-
ment surface (13A) on which an end section (20a) of the
fabric (20) is placed, and located adjacent to the molding
die (1), wherein the movable stage (11) is configured so
as to be movable below the first placement surface (3A)
after the second placement surface (13A) forms a con-
tinuous plane with the first placement surface (3A) and
is inclined with respect to the first placement surface (3A).
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Description

Technical Field

[0001] The present invention relates to a fiber-rein-
forced plastic producing device, a movable stage, a
shaped fabric producing method, and a fiber-reinforced
plastic producing method.

Background Art

[0002] The notion of forming structural materials for
aircraft or the like with FRP (fiber-reinforced plastic) is
known. Structural materials are not limited to flat mem-
bers, and may have a C-shaped cross-sectional shape,
that is, a groove type (C-type).
[0003] One example of an FRP molding method is an
RTM (Resin Transfer Molding) method, wherein a rein-
forcing fabric (preform) which has not been impregnated
with a resin is impregnated with a resin. In a resin transfer
molding method, when a structural material made of FRP
having a cross-sectional shape such as the C-shape de-
scribed above is to be formed, a dry reinforcing fabric
(preform) is formed (shaped) in advance by a molding
die so as to have the cross-sectional shape of the struc-
tural member made of FRP.
[0004] Patent Document 1 described below discloses
technology which makes it unnecessary to release or
convey a preform from a molding die when a preform
which maintains the shape of a final product is formed in
a resin transfer molding method.

Citation List

Patent Literature

[0005] Patent Document 1: JP-A-2007-260925

Summary of Invention

Technical Problems

[0006] In the technology described in Patent Docu-
ment 1 above, a laminate of a reinforcing fabric and a
secondary molding material for infusing a matrix resin
are disposed on a shaping die. These are covered with
a sheet and sealed, and the sealed space is subjected
to vacuum suction so as to shape the laminate by making
the laminate adhere to the shaping die.
[0007] However, when the laminate of the reinforcing
fabric is made to adhere to the shaping die, there is a
problem in that wrinkles or folds are formed in the vicinity
of the bent portion of the laminate. This is because the
curvature differs between the inside layer and the outside
layer where the respective layers of the laminate of the
reinforcing fabric are in contact with one another, as a
result, misalignment occurs between the inside layer and
the outside layer due to frictional resistance. The lami-

nate is then bent by the frictional force and the welding
pressure generated under vacuum while misalignment
remains between each of the layers of the reinforcing
fabric, as a result, wrinkles or folds are formed.
[0008] In the technology described in Patent Docu-
ment 1 above, the lower surface side of the reinforcing
fabric is not supported, so the reinforcing fabric may be
bent as a result of falling due to gravity rather than being
bent by a force applied from a sheet. In this case, wrinkles
or folds are formed in the vicinity of the bent portion of
the laminate.
[0009] The present invention was conceived in light of
such circumstances, and an object of the present inven-
tion is to provide a fiber-reinforced plastic producing de-
vice, a movable stage, a shaped fabric producing meth-
od, and a fiber-reinforced plastic producing method
whereby the formation of wrinkles or folds in the vicinity
of a bent portion can be prevented when a fabric is bent
in a resin transfer molding method.

Solution to Problems

[0010] The fiber-reinforced plastic producing device of
a first aspect of the present invention includes: a molding
die having a first placement surface for the placement of
a fabric and a formation surface having a predetermined
angle with respect to the first placement surface; and a
movable stage having a second placement surface for
the placement of an end side of the fabric, and being
disposed adjacent to the molding die; the movable stage
being configured so that the second placement surface
forms a continuous plane with the first placement surface
and can move below the first placement surface after
being inclined with respect to the first placement surface.
[0011] With such a configuration, since the molding die
has a first placement surface and a formation surface,
the fabric is bent along the first placement surface and
the formation surface so as to be formed into a cross-
sectional shape corresponding to the molding die. In ad-
dition, the first placement surface of the molding die and
the second placement surface of the movable stage form
a continuous plane. The second placement surface of
the movable stage is inclined with respect to the first
placement surface from a state in which the fabric is
placed on the first placement surface and the second
placement surface. As a result, the fabric is bent along
the edge of the first placement surface of the molding
die. The second placement surface then moves below
the first placement surface so that the fabric is disposed
along the formation surface of the molding die. When the
second placement surface moves below the first place-
ment surface, the second placement surface of the mov-
able stage is inclined with respect to the first placement
surface, and the fabric is supported from below. There-
fore, wrinkles are less likely to be formed in the bent por-
tion of the fabric than when a movable stage is not used.
The continuous plane formed by the first placement sur-
face of the molding die and the second placement surface
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of the movable stage also includes cases in which a gap
is provided between the first placement surface and the
second placement surface.
[0012] In the first aspect described above, the second
placement surface of the movable stage is configured so
as to be inclined with respect to the first placement sur-
face in a state in which the molding die side is higher
than the opposite side of the molding die side.
[0013] With this configuration, the fabric is bent at the
border of the first placement surface and the second
placement surface and tilts in accordance with the slope
of the second placement surface.
[0014] In the first aspect described above, the second
placement surface of the movable stage is inclined with
respect to the first placement surface in a state in which
the opposite side of the molding die side is higher than
the molding die side.
[0015] With this configuration, the fabric is bent at the
edge of the first placement surface and is bent near a
point in contact with the second placement surface. That
is, when the second placement surface of the movable
stage is inclined with respect to the first placement sur-
face, the fabric is bent twice, and the respective bending
directions are opposite one another, so misalignment is
unlikely to occur between the inside layer and the outside
layer, and wrinkles are unlikely to be formed.
[0016] In the first aspect described above, the movable
stage further has a leg part which supports the second
placement surface and contracts in a height direction of
the molding die, and a connection part with which the
second placement surface and the leg part are connected
so that the second placement surface rotates with re-
spect to the leg part.
[0017] With this configuration, the inclination of the
second placement surface with respect to the first place-
ment surface is achieved by the rotation of the second
placement surface with respect to the leg part, and the
movement of the second placement surface to below the
first placement surface is achieved by the contraction of
the second placement surface in the height direction of
the molding die.
[0018] In the first aspect described above, a first elastic
member is provided in the connection part; a second elas-
tic member is provided in the leg part; and an elastic force
of the first elastic member is lower than an elastic force
of the second elastic member.
[0019] With this configuration, when a pressure force
is applied, the first elastic member having a lower elastic
force provided in the connection part contracts prior to
the second elastic member provided in the leg portion.
As a result, the second placement surface rotates with
respect to the leg part, and after the second placement
surface is inclined, the leg part then contracts in the height
direction of the molding die.
[0020] The movable stage of a second aspect of the
present invention has a second placement surface dis-
posed adjacent to a molding die having a formation sur-
face having a predetermined angle with respect to a first

placement surface, an end side of a fabric being placed
on the second placement surface when the fabric is
placed on the first placement surface; and the second
placement surface being configured so that the second
placement surface forms a continuous plane with the first
placement surface and can move below the first place-
ment surface after being inclined with respect to the first
placement surface.
[0021] The shaped fabric producing method of a third
aspect of the present invention includes the steps of:
placing a fabric on a first placement surface in a molding
die having a first placement surface and a formation sur-
face having a predetermined angle with respect to the
first placement surface; placing an end side of the fabric
on a second placement surface set so as to form a con-
tinuous surface with the first placement surface in a mov-
able stage having a second placement surface and being
disposed adjacent to the molding die; allowing the sec-
ond placement surface to be inclined with respect to the
first placement surface; and moving the second place-
ment surface to below the first placement surface.
[0022] The third aspect described above may further
include the steps of: covering the fabric placed on the
first placement surface and the second placement sur-
face with a back film; and performing vacuum suction on
a space further inside than the back film; wherein the
space further inside than the back film is depressurized,
and the back film presses against the second placement
surface so that the second placement surface is inclined
with respect to the first placement surface and moves
below the first placement surface.
[0023] The fiber-reinforced plastic producing method
of a fourth aspect of the present invention includes: plac-
ing a fabric on a first placement surface in a molding die
having a first placement surface and a formation surface
having a predetermined angle with respect to the first
placement surface; placing an end side of the fabric on
a second placement surface set so as to form a contin-
uous surface with the first placement surface in a mov-
able stage having a second placement surface and being
disposed adjacent to the molding die; allowing the sec-
ond placement surface to be inclined with respect to the
first placement surface; moving the second placement
surface to below the first placement surface; covering
the fabric placed on the first placement surface and the
second placement surface with a back film; performing
vacuum suction on a space further inside than the back
film; and injecting a resin into the space further inside
than the back film.

Advantageous Effects of Invention

[0024] With the present invention, it is possible to pre-
vent the formation of wrinkles in the vicinity of a bent
portion when a fabric is bent in a resin transfer molding
method.
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Brief Description of Drawings

[0025]

FIG. 1 is a perspective view illustrating the fiber-re-
inforced plastic producing device of a first embodi-
ment of the present invention.
FIG. 2 is a vertical cross-sectional view illustrating
the fiber-reinforced plastic producing device of a first
embodiment of the present invention in a state in
which the plate part of the movable stage is horizon-
tal.
FIG. 3 is a vertical cross-sectional view illustrating
the fiber-reinforced plastic producing device of a first
embodiment of the present invention in a state in
which the plate part of the movable stage is inclined.
FIG. 4 is a vertical cross-sectional view illustrating
the fiber-reinforced plastic producing device of a first
embodiment of the present invention in a state in
which the movable stage is completely collapsed.
FIG. 5 is a vertical cross-sectional view illustrating
the fiber-reinforced plastic producing device of a sec-
ond embodiment of the present invention in a state
in which the plate part of the movable stage is hori-
zontal.
FIG. 6 is a vertical cross-sectional view illustrating
the fiber-reinforced plastic producing device of a sec-
ond embodiment of the present invention in a state
in which the plate part of the movable stage is in-
clined.
FIG. 7 is a vertical cross-sectional view illustrating
the fiber-reinforced plastic producing device of a sec-
ond embodiment of the present invention in a state
in which the plate part of the movable stage is in-
clined and the end part is in contact with the base
plate.
FIG. 8 is a vertical cross-sectional view illustrating
the fiber-reinforced plastic producing device of a sec-
ond embodiment of the present invention in a state
in which the movable stage is collapsed.

Description of Embodiments

First embodiment

[0026] The fiber-reinforced plastic (FRP) producing
device of a first embodiment of the present invention and
a production method thereof will be described hereinafter
with reference to the drawings.
[0027] With the fiber-reinforced plastic producing
method of this embodiment, after a fabric 20 is shaped
using a molding die 1 and a movable stage 11 constituting
a fiber-reinforced plastic producing device such as that
illustrated in FIG. 1, a resin is injected into the fabric 20
so that a fiber-reinforced plastic molded product is
formed.
[0028] The fiber-reinforced plastic is composed of the
fabric 20 and the resin.

[0029] The fabric 20 is a laminate composed of a plu-
rality of sheet-like members, and the required number of
sheet-like members are laminated in accordance with
the thickness of the molded product. Any fiber such as a
carbon fiber or glass fiber may be used for the fabric 20.
[0030] The resin with which the fabric 20 is impregnat-
ed is a thermosetting resin which cures by heating such
as an epoxy resin, polyimide, polyurethane, or unsatu-
rated polyester, for example. It is also possible to use a
thermoplastic resin which hardens by heating such as a
polyamide (for example, Nylon (trade name)), polyethyl-
ene, polystyrene, or polyvinyl chloride.
[0031] A convex-shaped part 3 of the molding die 1 is
mounted on the base plate 2 so as to shape the fabric
20. The molding die 1 is then used directly for the molding
of the fiber-reinforced plastic after the completion of the
shaping of the fabric 20. The convex-shaped part 3 has
a first placement surface 3A on which the fabric 20 is
placed and a formation surface 3B having a predeter-
mined angle with respect to the first placement surface
3A. Since the convex-shaped part 3 has the first place-
ment surface 3A and the formation surface 3B, the fabric
20 is bent along the first placement surface 3A and the
formation surface 3B so as to be formed into a cross-
sectional shape corresponding to the convex-shaped
part 3.
[0032] Note that in the molding die 1, the base plate 2
and the convex-shaped part 3 may be separate units or
may be formed integrally.
[0033] The fabric 20 is disposed on the first placement
surface 3A of the convex-shaped part 3 of the molding
die 1. The fabric 20 is disposed while being aligned with
the convex-shaped part 3 so that a molded product hav-
ing a desired shape is obtained in the shaping and sub-
sequent molding steps.
[0034] In addition, molding members required to inject
and mold the resin are disposed with respect to the fabric
20. Here, molding members refer to members used in a
resin transfer molding method such as, a fiber woven
fabric 31, a resin pass medium 41, a pressure plate 32,
a resin supply port 33, an injection port 34, a suction port
35, and a back film 36.
[0035] The molding members that are used may be
the same as the members used in an ordinary resin trans-
fer molding method.
[0036] The fiber woven fabric 31 is disposed above the
fabric 20 and below the resin pass medium 41 and is
made of a fiber such as a polyamide (for example, Nylon
(trade name)) or polyester, for example. The fiber woven
fabric 31 is disposed so that after the resin is cured, the
resin supply port 33 does not adhere to the molded prod-
uct so as to be formed integrally with the molded product.
[0037] The resin pass medium 41 is disposed above
the fiber woven fabric 31 so as to disperse the resin into
the entire fabric.
[0038] The pressure plate 32 is disposed between the
back film 36 and the fabric 20 and above the resin pass
medium 41. The surface of the fiber-reinforced plastic

5 6 



EP 3 287 248 A1

5

5

10

15

20

25

30

35

40

45

50

55

molded product facing the back film 36 is smoothened
by the pressure plate 32. When the molded product is
flat, a flat plate-like metal material is used for the pressure
plate 32. When the cross-sectional shape of the molded
product is an arc shape, for example, the cross section
of the pressure plate 32 is formed into an arc shape.
[0039] The resin supply port 33 is disposed above the
pressure plate 32 as linear resin flow path along the lon-
gitudinal direction of the molding die 1. The resin supply
port 33 guides the resin from the injection port 34 to the
entire resin pass medium 41.
[0040] The resin supply port 33 is a mesh-like member
(thickness: approximately 0.15 to 4.0 mm), a spiral tube,
a channel material, or the like made of a polypropylene
or polyamide (for example, Nylon (trade name)). When
the resin supply port 33 is a mesh-like member, the upper
surface of the resin supply port 33 may be covered by
the back film 36 so as to secure a resin flow path in a
state in which it is compressed by the back film 36 due
to vacuum suction.
[0041] The injection port 34 from which the resin is in-
jected is provided above the first placement surface 3A
of the molding die 1, for example.
[0042] A suction port 35 is provided in the formation
surface of the molding die 1, and the space between the
back film 36 and the molding die 1 is subjected to vacuum
suction via the suction port 35. A permeable sheet 37,
through which the resin cannot pass but which transmits
air, and a permeable member 38 such as a fiber woven
fabric are mounted on the inlet of the suction port 35.
[0043] The back film 36 is a high-elastic elongation film
(such as Strechlon (trade name)), for example, and is
disposed so as to cover the entirety of the fabric 20 or
the mold 1 and the movable stage 11.
[0044] FIG. 2 illustrates a state prior to vacuum suction.
FIG. 3 illustrates a state during vacuum suction. FIG. 4
illustrates a state after vacuum suction. FIGS. 2 to 4 are
vertical cross-sectional views taken along line a-a in FIG.
1.
[0045] As illustrated in FIG. 2, the entirety of the mold-
ing die 1 and the movable stage 11, the fabric 20 and the
pressure plate 32, and the like are covered from above
by the back film 36, and the end part of the back film 36
is attached to the base plate 2 of the molding die 1 using
a sealant 39. As a result, the space between the back
film 36 and the molding die 1 is sealed.
[0046] Next, the injection port 34 is closed, and the
space between the back film 36 and the molding die 1 is
subjected to vacuum suction from the suction port 35 so
that the fabric 20 is crimped against the convex-shaped
part 3 and the fabric 20 is shaped as illustrated in FIG. 4.
[0047] In this embodiment, the sealed space further
inside than the back film 36 is decompressed to a vacuum
pressure, and atmospheric pressure is applied to the out-
side of the back film 36 so that the back film 36 conforms
to the molding die 1. As a result, the fabric 20 is shaped
along the molding die 1 having the convex-shaped part 3.
[0048] Note that the height of the convex-shaped part

3 is set so that the fabric 20 that is shaped after vacuum
suction does not reach the base plate 2 of the molding
die 1.
[0049] After shaping is complete, the back film 36 ad-
heres to the sealant 40 provided on the formation surface
3B, and the back film 36 is thereby attached snugly
across the entire molding die 1. A thermosetting resin,
for example, is then injected from the injection port 34 so
that the fabric 20 is impregnated with the resin. The space
between the back film 36 and the molding die 1 is filled
with the injected resin. Note that resin injection is
achieved by a VaRTM method, an RTM method, an RFI
method, or the like, and the fabric 20 is impregnated with
the resin by these methods.
[0050] Next, the movable stage 11 of this embodiment
will be described.
[0051] The movable stage 11 is provided with a plate
part 13, a leg part 14 for supporting the plate part 13, a
fixing part 15 for fixing the leg part 14 to the base plate
2, and the like. The movable stage 11 is disposed adja-
cent to the molding die 1.
[0052] The plate part 13 is a plate-like member, and
the upper surface of the plate part 13 is a second place-
ment surface 13A on which the end part 20a side of the
fabric 20 is placed. The second placement surface 13A
is disposed at a position contiguous with the adjacent
first placement surface 3A. That is, in a state before the
fabric 20 is pressed using the back film 36, the end part
of the second placement surface 13A of the plate part 13
on the side near the molding die 1 and the first connection
part 16 described below is at roughly the same height as
the end part of the first placement surface 3A. For exam-
ple, when the second placement surface 13A of the plate
part 13 is in a horizontal state, the second placement
surface 13A is an extension of the first placement surface
3A of the molding die 1, as illustrated in FIG. 2. Note that
when applied to a molded product with an arc-shaped
cross section or the like, the plate part 13 may not be
disposed in a horizontal state at the stage prior to pres-
sure by the back film 36. Also, note that a gap of approx-
imately 5 mm may be provided between the first place-
ment surface 3A and the second placement surface 13A
and that the position at which the first placement surface
3A and the second placement surface 13A described
above continue from one another includes cases in which
a gap is provided between the two units in this way.
[0053] A first connection part 16 connected to the up-
per end of the leg part 14 is provided on one end side of
the plate part 13, and a guide member 19 with a curved
outer circumferential surface is provided on the other end
side of the plate part 13. The leg part 14 which supports
the plate part 13 is connected to the plate part 13 on the
molding die 1 side of the plate part 13.
[0054] Prior to vacuum suction, the first connection part
16 supports the plate part 13 horizontally. When the back
film 36 presses against the plate part 13 due to vacuum
suction and a load of at least a prescribed amount is
applied from above the plate part 13, the plate part 13 is
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rotated using the axis of the first connection part 16 as a
fulcrum. The plate part 13 rotates around the axis of the
first connection part 16.
[0055] When the other end side of the plate part 13
touches the base plate 2, the guide member 19 moves
the plate part 13 smoothly over the base plate 2 while
smoothly rotating the plate part 13. As illustrated in FIG.
4, a groove 2A corresponding to the guide member 19
is formed on the base plate 2 so that the plate part 13 is
horizontal when the movable stage 11 is completely col-
lapsed. In addition, a sidewall surface is formed in the
groove 2A on the movable stage 11 side, and this sidewall
surface interlocks with the guide member 19 so that the
movable stage 11 switches the operation from the rota-
tion of the plate part 13 to the bending of the leg part 14.
[0056] An elastic member such as a compression
spring 16A, for example, is provided on the first connec-
tion part 16 so as to support the plate part 13 horizontally
until a predetermined load is applied.
[0057] The leg part 14 contracts in the height direction
of the molding die 1 and can move the plate part 13 below
the first placement surface 3A of the molding die 1. The
upper end side of the leg part 14 is connected to the plate
part 13, and the lower end side thereof is connected to
the fixing part 15.
[0058] The leg part 14 is provided with two rod-like
members 14A and 14B connected in the height direction,
for example. In the second connection part 17 to which
the two rod-like members 14A and 14B are connected,
the two rod-like members 14A and 14B rotate relative to
one another. Until a predetermined load is applied, the
second connection part 17 maintains the height of the
leg part 14. When the back film 36 presses against the
plate part 13 due to vacuum suction and a load of at least
a prescribed amount is applied to the plate part 13 from
above, the two rod-like members 14A and 14B are rotated
relative to one another using the axis of the second con-
nection part 17 as a fulcrum. The two rod-like members
14A and 14B rotate around the axis of the second con-
nection part 17.
[0059] The fixing part 15 is linked to the base plate 2
by a bolt or the like, for example, so as to fix the movable
stage 11 to the top of the base plate 2.
[0060] A third connection part 18 connected to the low-
er end of the leg part 14 is provided on one end side of
the fixing part 15. In the third connection part 18 to which
the fixing part 15 and the rod-like member 14B of the leg
part 14 are connected, the rod-like member 14B of the
leg part 14 rotates. Until a predetermined load is applied,
the third connection part 18 maintains the height of the
leg part 14. When the back film 36 presses against the
plate part 13 due to vacuum suction and a load of at least
a prescribed amount is applied to the plate part 13 from
above, the rod-like member 14B is rotated with respect
to fixing part 15 using the axis of the third connection part
18 as a fulcrum. The rod-like member 14B rotates around
the axis of the third connection part 18.
[0061] In the second connection part 17 and the third

connection part 18, the rod-like members 14A and 14B
rotate so that the leg part 14 contracts in the height di-
rection of the molding die 1. At this time, the position in
the height direction of the first connection part 16 moves
to a lower position from roughly the same height as the
first placement surface 3A.
[0062] Elastic members such as compression springs
17A and 18A, for example, are respectively provided on
the second connection part 17 and the third connection
part 18 so as to maintain the height of the leg part 14
until a predetermined load is applied.
[0063] The elastic forces of the compression springs
17A and 18A of the second connection part 17 and the
third connection part 18 are roughly equal, and the elastic
force of the compression spring 16A of the first connec-
tion part 16 is lower than the elastic forces of the com-
pression springs 17A and 18A. As a result, when the
sealed space further inside than the back film 36 is de-
compressed to a vacuum pressure and a predetermined
load is applied to the plate part 13, the plate part 13 is
first rotated and inclined with respect to the leg part 14
as illustrated in FIG. 3 while the height of the leg part 14
is maintained. When vacuum suction is then continued,
the plate part 13 is pressed downward by the back film
36 so that the leg part 14 bends.
[0064] When the leg part 14 bends completely, a state
such as that illustrated in FIG. 4 is achieved. At this time,
the leg part 14 remains compressed further inside than
the back film 36. The fabric 20 is then impregnated with
a resin in this state, and the fabric 20 impregnated with
the resin is heated. Accordingly, the leg part 14 has a
quality capable of withstanding the temperature when
the resin is heated (for example, approximately 140°C.
[0065] As described above, with this embodiment,
since the molding die 1 has a first placement surface 3A
and a formation surface 3B, the fabric 20 is bent along
the first placement surface 3A and the formation surface
3B so as to be formed into a cross-sectional shape cor-
responding to the molding die.
[0066] In addition, the state transitions from a state in
which the first placement surface 3A of the molding die
1 and the second placement surface 13A of the movable
stage 11 are of roughly the same height and the fabric
20 is placed on the first placement surface 3A and the
second placement surface 13A, as illustrated in FIG. 2,
to a state in which the second placement surface 13A of
the movable stage 11 is inclined with respect to the first
placement surface 3A, as illustrated in FIG. 3. The sec-
ond placement surface 13A of the movable stage 11 is
inclined with respect to the first placement surface 3A in
a state in which the molding die 1 side is higher than the
opposite side of the molding die 1 side. As a result, the
fabric 20 is bent at the boundary between the first place-
ment surface 3A and the second placement surface 13A
along the edge of the first placement surface 3A of the
molding die 1.
[0067] The second placement surface 13A then moves
below the first placement surface 3A so that the fabric
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20 is disposed along the formation surface 3B of the
molding die 1. When the second placement surface 13A
moves below the first placement surface 3A, the second
placement surface 13A of the movable stage 11 is in-
clined with respect to the first placement surface 3A, and
the fabric 20 is supported from below, Therefore, wrinkles
and folds are less likely to be formed in the bent portion
of the fabric 20 than when a movable stage 11 is not used.
[0068] In addition, as described above, when the fabric
20 is pressed using the back film 36, a pressing force is
applied to the fabric 20 in the order of the location corre-
sponding to the edge of the first placement surface 3A
having the shape of the convex-shaped part 3 to the end
of the fabric 20. As a result, sliding between each layer
of the fabric 20 is possible, and the generation of wrinkles
after shaping can be suppressed.

Second embodiment

[0069] The fiber-reinforced plastic (FRP) producing
device of a second embodiment of the present invention
and a production method thereof will be described here-
inafter with reference to FIGS. 5 to 8.
[0070] In the embodiment described above, a config-
uration in which the leg part 14 is fixed to the molding die
1 side and the end part on the opposite side of the molding
die 1 side of the plate part 13 moves downward was de-
scribed, but the position of the leg part 14 in the second
embodiment differs from that of the first embodiment.
[0071] That is, in the second embodiment, as in the
first embodiment, a movable stage 12 is disposed adja-
cent to the molding die 1. When the second placement
surface 13A of the plate part 13 is in a horizontal state,
the second placement surface 13A is an extension of the
first placement surface 3A of the molding die and forms
a continuous plane. Note that when applied to a molded
product with an arc-shaped cross section or the like, the
plate part 13 may not be disposed in a horizontal state
at the stage prior to pressure by the back film 36. Also
note that, as in the first embodiment, a gap of approxi-
mately 5 mm may be provided between the first place-
ment surface 3A and the second placement surface 13A
and that the position at which the first placement surface
3A and the second placement surface 13A described
above continue from one another includes cases in which
a gap is provided between the two units in this way.
[0072] The leg part 14 which supports the plate part
13 is then connected to the plate part 13 on the opposite
side of the molding die 1 side of the plate part 13. The
end part on the molding die 1 side of the plate part 13
then moves downward.
[0073] In this embodiment, when the sealed space fur-
ther inside than the back film 36 is decompressed to a
vacuum pressure and a predetermined load is applied to
the plate part 13, the plate part 13 is first rotated with
respect to the leg part 14 as illustrated in FIG. 6 while
the height of the leg part 14 is maintained. When vacuum
suction is then continued, the plate part 13 is pressed

downward by the back film 36 so that the leg part 14
bends, as illustrated in FIG. 7. When the leg part 14 bends
completely, a state such as that illustrated in FIG. 8 is
achieved.
[0074] The second placement surface 13A of the mov-
able stage 12 is inclined with respect to the first place-
ment surface 3A in a state in which the opposite side of
the molding die 1 side is higher than the molding die 1
side. As a result, as illustrated in FIG. 6, the fabric 20 is
bent at the edge of the first placement surface 3A and is
bent near a point in contact with the second placement
surface 13A. That is, when the second placement surface
13A of the movable stage 12 is inclined with respect to
the first placement surface 3A, the fabric 20 is bent twice,
and the respective bending directions are opposite one
another, so misalignment is unlikely to occur between
the inside layer and the outside layer of the fabric 20. In
addition, since the second placement surface 13A of the
movable stage 12 supports the fabric 20 from below, wrin-
kles are less likely to be formed in the bent portion of the
fabric 20 than when a movable stage 11 is not used.
[0075] Note that in the embodiments described above,
a case having a configuration in which the leg part 14
bends like a joint was described as the contraction mech-
anism in the height direction of the leg part 14 of the
movable stage 11, but the present invention is not limited
to this example. For example, the contraction mechanism
in the height direction of the leg part may have a tele-
scopic configuration which expands and contracts in re-
sponse to one member moving in and out of another
member.

Reference Signs List

[0076]

1 Molding die
2 Base plate
2A Groove
3 Convex-shaped part
3A First placement surface
3B Formation surface
11, 12 Movable stage
13 Plate part
13A Second placement surface
14 Leg part
15 Fixed part
16 First connection part
17 Second connection part
18 Third connection part
16A, 17A, 18A Compression spring
19 Guide member
20 Fabric
31 Fiber woven fabric
32 Pressure plate
33 Resin supply port
34 Injection port
35 Suction port
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36 Back film
37 Permeable sheet
38 Permeable member
39, 40 Sealant
41 Resin pass medium

Claims

1. A fiber-reinforced plastic producing device compris-
ing:

a molding die having a first placement surface
for the placement of a fabric and a formation
surface having a predetermined angle with re-
spect to the first placement surface; and
a movable stage having a second placement
surface for the placement of an end side of the
fabric, and being disposed adjacent to the mold-
ing die;
the movable stage being configured so that the
second placement surface forms a continuous
plane with the first placement surface and can
move below the first placement surface after be-
ing inclined with respect to the first placement
surface.

2. The fiber-reinforced plastic producing device ac-
cording to claim 1, wherein the second placement
surface of the movable stage is configured so as to
be inclined with respect to the first placement surface
in a state in which the molding die side is higher than
the opposite side of the molding die side.

3. The fiber-reinforced plastic producing device ac-
cording to claim 1, wherein the second placement
surface of the movable stage is configured so as to
be inclined with respect to the first placement surface
in a state in which the opposite side of the molding
die side is higher than the molding die side.

4. The fiber-reinforced plastic producing device ac-
cording to any one of claims 1 to 3, wherein the mov-
able stage further include a leg part which supports
the second placement surface and contracts in a
height direction of the molding die; and a connection
part with which the second placement surface and
the leg part are connected so that the second place-
ment surface rotates with respect to the leg part.

5. The fiber-reinforced plastic producing device ac-
cording to claim 4, wherein a first elastic member is
provided in the connection part; a second elastic
member is provided in the leg part; and an elastic
force of the first elastic member is lower than an elas-
tic force of the second elastic member.

6. A movable stage having a second placement surface

disposed adjacent to a molding die having a forma-
tion surface having a predetermined angle with re-
spect to a first placement surface, an end side of a
fabric being placed on the second placement surface
when the fabric is placed on the first placement sur-
face; and the second placement surface being con-
figured so that the second placement surface forms
a continuous plane with the first placement surface
and can move below the first placement surface after
being inclined with respect to the first placement sur-
face.

7. A shaped fabric producing method comprising:

placing a fabric on a first placement surface in
a molding die having a first placement surface
and a formation surface having a predetermined
angle with respect to the first placement surface;
placing an end side of the fabric on a second
placement surface set so as to form a continu-
ous surface with the first placement surface in
a movable stage having a second placement
surface and being disposed adjacent to the
molding die;
allowing the second placement surface to be in-
clined with respect to the first placement surface;
and
moving the second placement surface to below
the first placement surface.

8. The shaped fabric producing method according to
claim 7 further comprising:

covering the fabric placed on the first placement
surface and the second placement surface with
a back film; and
performing vacuum suction on a space further
inside than the back film;
wherein the space further inside than the back
film is depressurized, and the back film presses
against the second placement surface so that
the second placement surface is inclined with
respect to the first placement surface and moves
below the first placement surface.

9.  A fiber-reinforced plastic producing method com-
prising:

placing a fabric on a first placement surface of
a molding die having a first placement surface
and a formation surface having a predetermined
angle with respect to the first placement surface;
placing an end side of the fabric on a second
placement surface set so as to form a continu-
ous surface with the first placement surface in
a movable stage having a second placement
surface and being disposed adjacent to the
molding die;

13 14 



EP 3 287 248 A1

9

5

10

15

20

25

30

35

40

45

50

55

allowing the second placement surface to be in-
clined with respect to the first placement surface;
moving the second placement surface to below
the first placement surface;
covering the fabric placed on the first placement
surface and the second placement surface with
a back film;
performing vacuum suction on a space further
inside than the back film; and
injecting a resin into the space further inside than
the back film.
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